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[TpUUYMHBI UCTIOTBb30BAHUS
BhbIroHeHre AMHaAMAYEeCKOTO 3arpoca

Crniocobb1 (hopMupoBaHUs AMHAMUUeCKOT0 3arpoca
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OunHamunyecknm SQL Posiares

Texkct SQL-koMaH/1bl (POPMUPYETCSI B MOMEHT BbITIOJIHEHHS

HpI/I‘—II/IHBI HCII0/Ib30BaHUA

AOIIOJIHHUTEe/IbHas r'MOKOCTE B MPpUJI0)KEHNU

(hopmMHpOBaHKe HECKOTbKUX KOHKPETHBIX 3alipOCOB
BMeCTO OZJHOTO YHUBEPCA/ILHOTO [/Is1 ONITUMHU3aLUU

LleHa

oreparopsl He I10/r0TaB/IUBaOTCs
BO3pacTaeT pyucK BHegpeHus SQL-koza
BO3pacTaeT CJIOKHOCTb CONPOBOXKAEHUS

Moa AuHaMnyeckumMm KomaHgamy noHnuMaroTca komaHapl SQL, TekcT
KOTOPbIX hopMunpyeTca u 3atem BbinonHaeTcs BHyTpu PL/pgSQL-6noka
B nognporpaMmmax unam B aHOHUMHbIX 6/10Kax.

B 60/bLUNHCTBE C/ly4aeB MOXHO 060NTUCL 6€e3 ANHAMUYECKNX KOMaH[,

HO MHOrA4a OHM MOryT NPeaocTaBuUTb AOMNOMHUTENbHYIO TMOKOCTL. Hanpumep,
MOXHO BCTPOUTb B OnpefesieHHble MecTa NpuIoXeHNs BO3MOXHOCTb
BbINOMIHATL KOMaH/bl, CYATAHHbIE U3 HACTPOEK CUCTEMbI. YNPaBNATb TakMMm
HacTporkamMu MOryT cneumasincTbl NOALEPXKKMA BO BPEMS 3KCNyaTaunm
MPUIOXEHUA, a He NPOrPamMMUCTbl B MOMEHT pa3paboTKu.

NHorga, npy hopmmpoBaHnin otyeTa ¢ 60/1bLINM KO/TMYECTBOM
Heobs3aTe/IbHbIX NapamMeTpPoB, ObIBaAET NMpoLle JopmMMpoBaThb TEKCT 3arnpoca
NPSIMO BO BPEMS BbINO/THEHNA TOSIbKO AJ/151 YKa3aHHbIX NapamMeTpoB, YeM
3apaHee, nNpu paspaboTke, NUcaTb C/I0XKHbIM 3anpoc, yUYnTbiBalOLLNIA BCE
BO3MOXHble KOMOUHaLMN NapaMeTpoB.

[naToi 3a ncnonb3oBaHne gMHaMMUYeCcKUX KomaH byanet oTkas

OT NOArOTOB/IEHHbLIX ONepaTopoB, KOTOPbLIE N0 YMO/TYaHUIO NCNOb3YHTCS
B PL/pgSQL. Takxe Hy>XXHO cneantb 3a 6e30MacHOCTbI0 AMHAMUYECKUX
KOMaH[, C TOUKM 3peHNA BO3MOXXHOCTU BHeapeHua SQL-koaa.

Cnefyet OTMETUTbL U CyLLLIeCTBEHHOE BO3pacTaHue C/I0XHOCTHU
conpoBoXaeHuns. B yacTHOCTK, B UCXO4HOM KOAE NPUIOXEHNA HEBO3MOXHO
6y,u,eT TEKCTOBbLIM NMONCKOM O6Hapy)KI/ITb BCe BbIMNO/IHAEMblIE KOMaHAbl.



BbinosiHEHME 3anpoca Pogga’?“é“g

Omneparop EXECUTE

BBITIOJIHSIET CTPOKOBOe TpezicTasieHre SQL-3amnpoca
T103BOJIsSIeT UCII0/Ib30BaTh IlapaMeTphl
nepeMeHHble PL/pgSQL He CTaHOBATCS HesIBHBIMU IlapamMeTpamMu

MoskeT ucrosib30BaTbCsi BMecTo SQL-3aripoca

cam 110 cebe

TPU OTKPBITUU Kypcopa

B LIMKJI€E TIO 3ampoCy

B npeayoxkeHu RETURN QUERY

[ONna BbINONHEHNA AnHamMmndecknx komaHg B PL/pgSQL ncnonb3yetcs
komaHaa EXECUTE, koTtopas BbinosHsaeT SQL-onepaTop, 3alaHHbl B BUAE
TEKCTOBOW CTPOKM.

AnHaMmnyecknin 3anpoc MOXET coAepXaTb ABHO 3aaHHble napameTpbl.

B TekcTe komaHAabl napameTpbl 0603HavatoTcA kak $1, $2 1 T. ., a 3Ha4YeHus
napameTpoB yKa3blBatoTcA B npeanoxeHun USING. MNapameTpbl paboTatoT
TOYHO Tak Xe, KakK B NoAroTOB/MEHHbIX oneparopax (YTo paccMaTpuBasioch

B TeMe «Apxutektypa. Obulee yctponcteo PostgreSQL»). OgHako
nepemeHHble PL/pgSQL He cTaHOBATCA HEABHbIMW NapamMeTpamu, Kak aTo
NPONCXoauT NpPu 06bIYHOM, HE ANHAMMUYECKOM, UCNOoMb30BaHUN SQL

B PL/pgSQL.

Onepatop EXECUTE MOXET MCNo/ib30BaTbCA KakK CaMOCTOSITE/IbHbIN
oneparop (B 3TOM c/iyvae NPOCTO BbINOMHAETCH ANHaMUyeckas komaHaa).
OH TakXke MOXeT MUCNo/1b30BaTbCA B LMKIax No 3anpocy, Npu OTKPbLITUN
Kypcopa, B komaHae RETURN QUERY — Bo Bcex atux cnydyasax EXECUTE
3aMeHseT coboi onepatop SQL.

https://postgrespro.ru/docs/postgresal/16/plpgsgl-statements#PLPGSQL-ST
ATEMENTS-EXECUTING-DYN

TOHKMIA MOMEHT: npoueaypa He MOXET ynpaBnATb TpaH3akUunAaMmM, ecnnm oHa
Bbi3blBaeTcA oneparopom EXECUTE.



https://postgrespro.ru/docs/postgresql/16/plpgsql-statements#PLPGSQL-STATEMENTS-EXECUTING-DYN
https://postgrespro.ru/docs/postgresql/16/plpgsql-statements#PLPGSQL-STATEMENTS-EXECUTING-DYN

BeInosiHeHHMe JUHAMHWYECKOI'0 3ampoca

Omnepatop EXECUTE mo3BoJIse T BBIMOJTHUTE SQL-KOMaH/y, 3alaHHyI0 B BUJE CTPOKH.

=> DO $$
DECLARE

cmd CONSTANT text := 'CREATE TABLE city msk(

name text, architect text, founded integer

)"
BEGIN

EXECUTE cmd; -- Tabnuua pna uctopuyeckux 3paHui MocCKBbI
END
$$;

DO

ITpepyioxenue INTO onepaTopa EXECUTE 1103BOIsIeT BEPHYTH OFHY (IIepBYI0) CTPOKY pe3yJbTaTa B IlepeMeHHYH0 COCTaBHOTO
THIIa WJIK HeCKOJIBKO CKaJIIPHBIX IlepeMeHHBIX.

JlJIs1 IIpOBEPKHU pe3yJIbTaTa BBIIIOJHEHUS JUHAMUYeCKOM KOMaH/bl MOXKHO HCII0/Ib30BaTh KoMaHay GET DIAGNOSTICS, kak u B
cIy4ae CTaTHYeCKHX KoMaH/ (Ho He IepeMeHHy10 FOUND).

=> DO $$
DECLARE
rec record;
cnt bigint;
BEGIN
EXECUTE 'INSERT INTO city msk (name, architect, founded) VALUES
(''MawkoB pom'', '‘'Bacununn baxeHoB'', 1784),
(''AHcambnb UapuupiHo'', ''Bacunuit baxeHoB'', 1776),
(''Ycapbba Tytonmuua'', '‘'Bacunuit baxeHoB'', 1788),
(''My3eu NMywkuHa'', '‘'PomaH Knein'', 1898),
(*'gym'', ''PomaH Knenu'', 1908)
RETURNING name, architect, founded'
INTO rec;

RAISE NOTICE '%', rec;
GET DIAGNOSTICS cnt := ROW_COUNT;
RAISE NOTICE '[lo6aBneHo cTpok: %', cnt;

END

$$;

NOTICE: ("MawkoB poM","Bacunuin baxeHoB",1784)
NOTICE: [obaBneHo cTpok: 5

DO

IIpu Heo6xoaMMOCTH € ToMoITbi0 STRICT MO>KHO rapaHTHUPOBaTh, UTO KOMaH/ja 06pa6oTaeT pOBHO OJJHY CTPOKY.

Pe3y/IbTaT JUHAMHUECKOT0 3aIIpoca MOXKHO 06paboTaTh B IfuKie FOR.

=> DO $$
DECLARE
rec record;
BEGIN
FOR rec IN EXECUTE 'SELECT * FROM city_msk WHERE architect = '‘Poman Kneiin'' ORDER BY founded'
LooP
RAISE NOTICE '%', rec;
END LOOP;
END
$$;
NOTICE: ("My3sen MywkuHa","PoMaH Knenn",1898)
NOTICE: (UYM,"PoMaH KnewH",1908)
DO

JTOT ’Ke IIPHUMep C KCII0/Ib30BaHUEM Kypcopa.



=> DO $$

DECLARE
cur refcursor;
rec record;

BEGIN
OPEN cur FOR EXECUTE 'SELECT * FROM city msk WHERE architect = ''Poman KneiiH'' ORDER BY founded';
LOOP
FETCH cur INTO rec;
EXIT WHEN NOT FOUND;
RAISE NOTICE 'S', rec;
END LOOP;
END
$$;
NOTICE: ("My3e# NywkuHa","PomaH Knenn",b1898)
NOTICE: (UYM,"PoMaH Knenn",1908)
DO

OmnepaTop RETURN QUERY zJ1s1 Bo3BpaTa CTPOK M3 QYHKIIMHU TakoKe MOKeT HCII0JIb30BaTh JUHAMHUYeCKHUe 3alIpockl. Hanuinem
GYHKIINIO, BO3BPAIAIOIIYI0 BCe 3/[aHMUs, BO3BeJleHHble apXUTeKTOPOM /10 OIIpe/ie/IeHHOM AaThl. /IJId 9TOT0 HaM IT0Haz004Tcs
apaMeTphl:

=> CREATE FUNCTION sel_msk(architect text, founded integer DEFAULT NULL)
RETURNS SETOF text

AS $$
DECLARE
-- napameTpbl MpoHymepoBaHbl: $1, $2...
cmd text := '
SELECT name FROM city msk
WHERE architect = $1 AND ($2 IS NULL OR founded < $2)';
BEGIN

RETURN QUERY
EXECUTE cmd
USING architect, founded; -- ykasbiBaem 3Ha4eHus Mo MOPAOKY
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
=> SELECT * FROM sel_msk('Poman Kneinn');

sel msk

My3e#n MywkuHa
LyM
(2 rows)

=> SELECT * FROM sel_msk('Poman Knenn', 1905 ); -- po cobuiTuii Ha KpacHou [pecHe

sel msk

My3e#n MywkuHa
(1 row)



of] PROFESSIONAL

dopmnpoBaHne KomaHabl Pos{gres

[TogcTaHOBKa 3HAaYUEHUM MTapaMeTpOB

npenyoxenve USING
rapaHTHpyeTCsl HeBO3MOKHOCTb BHeipeHus1 SQL-koza

OKpaHMPOBaHWe 3HAYEHUU

uaeHTUUKaTopbl: format ('%I'), quote_ident
jurepansl: format('%L'), quote_literal, quote_nullable
BHegpeHre SQL-koa HeBO3MOKHO TP NPaBU/ILHOM UCII0/Ib30BaHUU

OObIuHbIE CTPOKOBBIE (DYHKLIUU

KOHKaTeHalus U Jip.
BO3MOKHO BHeZpeHue SQL-koza!

cnonb3oBaHue oneparopa EXECUTE nmeeT cMbic, ecnv kKomaHaa
doopmumpyeTcs guHamumyeckn. NprBeaeHHbIe paHee NpuMepbl MOXHO ObI/10
6bl 3anucatb 1 6e3 onepartopa EXECUTE.

[MocKoNbKy KOMaHAa NpeacTaBsAeTcs TEKCTOBOM CTPOKOMW, ee MOXHO
cthopmupoBaTb 06bI4YHBIMK CTPOKOBLIMU (PYHKUMAMUN, TAKUMWN Kak
KOHKareHauusa v T. n. B aToM criydyae Hafo NposiB/IATb KpaiHIo
OCTOPOXHOCTb, MOCKO/IbKY BO3MOXHO BHegpeHne SQL-koga.

BHepgpeHne SQL-koga HEBO3MOXHO B MPUHLMNE, eC/i 3HaYeHns
nepegaroTcsd Kak napamMmeTpbl ¢ nomMoubio npeanoxeHma USING.

OpHako napamMeTpbl NPUMEHNMbI HE BCEraa: MOXeT NoHaao06buTbes
KOHKaTeHMpOBaTh OTAENbHbIE YacTy 3anpoca Uav NoAcTaBsATb B 3anpoc
nms Tabnuupsl. B aTom criydae AN 3alimThl OT BHEAPEHUI cneayet
9KpaHMpPOBaTh 3HAYEHUS, MONYUYEHHbIE N3 HEHAZEXHOIO NCTOYHMKA.

Ana noeHTndpmkaropos ncnosib3yetca oyHkums format co cneyndmkaTtopom
%Il nnn oyHKumMa quote_ident. 3Tn oyHKLUMN POPMUPYIOT NpaBusibHbIE
MMeHa naeHTMdMKaTopoB, NP HEOOXOAMMOCTM 3aK/toyasa UxX B ABOWNHbIE
KaBbIUK/N N 3KpaHMpPYyA crneymasibHble CUMBOIbI.

[na noAcTaHOBKM NNTEPasioB BHYTPb TEKCTa KOMaHAbl MOXHO
ncrnonb3osarb pyHKUMKN quote_literal, quote_nullable nnu doyHkumio format
co cneuyundomkaTopom %L.

https://postgrespro.ru/docs/postgresql/16/functions-string
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Bo3smoskHOCTE BHegpeHHs SQL-koxa

IepemnuIeM ¢YHKIIHIO, BO3BPAIIIAOIYIO 3[aHHs, 106aBHUB ITapaMeTp — Koj ropoja. Ilo 3agyMKe Takast QYHKIINS TOJDKHA
TI03BOJISITH 06paIaThCsl TOJIBKO K Tab/IMIIaM, HAUMHAIIMMCS Ha city_.

=> CREATE FUNCTION sel_city(
city_code text,
architect text,
founded integer DEFAULT NULL
)
RETURNS SETOF text AS $$
DECLARE
cmd text :=
SELECT name FROM city ' || city_code || '
WHERE architect = $1 AND ($2 IS NULL OR founded < $2)';

BEGIN
RAISE NOTICE '%', cmd;
RETURN QUERY
EXECUTE cmd
USING architect, founded;
END
$$ LANGUAGE plpgsql;

CREATE FUNCTION
DyHKIUS IPaBUIBLHO paboTaeT IIPU «HOPMaJIbHBIX» 3HAUE€HHIX I1apaMeTPOB:

=> SELECT * FROM sel_city('msk', 'Bacunuii BaxenoB');

NOTICE:
SELECT name FROM city msk
WHERE architect = $1 AND ($2 IS NULL OR founded < $2)
sel city

NawkoB OoOM
AHcaMbnb LlapuupbiHo
Ycapgpba TyTonmuHa
(3 rows)

O]IHBKO 3JIOYMBINIIVIEHHUK MO>KeT H0ﬂ06paTL TaKOe 3HavueHHe, KOTOPpoe N3MEHUT CUHTaKCHUYeCKYI0 KOHCTPYKITHUIO 3aIIpoca 1
II03BOJIUT eMY IIOJIYUYUThb HeCﬁHKHHOHHpOBaHHBIﬁ HOCTYII K JaHHBIM!

=> SELECT * FROM sel_city('msk WHERE false

UNION ALL
SELECT usename FROM pg_user
UNION ALL
SELECT name FROM city msk', '');
NOTICE:
SELECT name FROM city msk WHERE false
UNION ALL
SELECT usename FROM pg user
UNION ALL
SELECT name FROM city msk
WHERE architect = $1 AND ($2 IS NULL OR founded < $2)
sel city
student
postgres
(2 rows)

IIpH UCIT0JI30BAaHUH IIO/ITOTOBJIEHHBIX OIIEPAaTOPOB KUK TUHAMUYECKHUX KOMaH]I C TapaMeTPaMH 3TO HEBO3MOYKHO B ITPUHIIUIIE,
TaK Kak CTPYKTypa SQL-3arrpoca GUKCHUPYeTCs P CHHTAKCHYeCKOM pa36ope. BEIpaskeHre Beeryia 0CTaHeTCsI BRIPayKeHHEM U He
CMOJKeT IIPeBPATUTHCS, HAIIPUMED, B UM TaOJIHITHL.

dopMHpOBaHHE JUHAMIYECKOM KOMaHIbI

[TapaMeTpsl B IipeitoykeHuH USING HeJslb3si HCII0JIb30BaTh 1T UMeH 00heKTOB (Ha3BaHUs TabJIUII, CTOJIOIOB U IIp.) B
JUHAMHYeCKOM KoMaHzie. Takue UAeHTHPUKATOPHI HE06X0JUMO 3KPAaHHUPOBATh, UTOGKI CTPYKTYpa 3aIpoca He MOrJIa
U3MEHHUTHCS:



=> SELECT format

%I', 'foo'),
format I

(
('%I', 'foo bar'),

%

format('sI', 'foo"bar');

format | format | format
________ el T T Ty
foo | "foo bar" | "foo""bar"
(1 row)

To ke camMoe BBIIIOJIHSET U Jpyrast QyHKITHS:

=> SELECT quote_ident('foo'),
quote_ident('foo bar'),
quote_ident('foo"bar');

quote ident | quote ident | quote ident

foo | "foo bar" | "foo""bar"

BoT KaK MOXXeT BBIIVIANETH IIPUMeED C CO3JaHHEM T36JII/IHI>IZ

=> DO $%
DECLARE
cmd CONSTANT text := 'CREATE TABLE S%I(
name text, architect text, founded integer
)

BEGIN
EXECUTE format(cmd, 'city spb'); -- Ttabnuua pns CaHkTt-lNetepbypra
EXECUTE format(cmd, 'city nov'); -- tabnuua pnsa Hoeropopa

END

$$;

DO

BMECTO UCITOIH30BaHUs [IAPaMeTPOB, MOYKHO BCTABJISITH B CTPOKY JIUTEPAJIBL. B 9TOM cilydae Takke TpeGyeTcst 9KpaHUPOBaHUe,
HO JIpyroe:

=> SELECT format('sL', 'foo bar'),
format('sL', 'foo''bar'),
format('sL', NULL);

format | format | format
........... T T
‘foo bar' | 'foo''bar' | NULL
(1 row)

ITO >Ke BBHINIONIHAET U QYHKIHS quote_nullable:

=> SELECT quote_nullable('foo bar'),
quote_nullable('foo''bar'),
quote_nullable(NULL);

quote nullable | quote nullable | quote nullable
________________ T T T T

'foo bar' | 'foo''bar’ | NULL
(1 row)

IToxoxxast yHKIHS quote_literal oTyidaeTcs: TeM, YTO He IIpeBpalliaeT Heollpe/ieJleHHOe 3HaUeHHe B JIUTepas:
=> SELECT quote_literal(NULL);

quote literal

B xauecTBe IIprMepa IrepenumnemM ll)yHKLII/I}O, BO3BpalamwInyro 34aHus B OIIpeieIEHHOM ropo/e, 6e3 UCIT0/Ib30BaHUS I1apaMeTpoB,
HO TaK, YTOOBI OHA OCTaJIach 6e30ITacHOMH.



=> CREATE OR REPLACE FUNCTION sel_city(
city code text,
architect text,
founded integer DEFAULT NULL

)

RETURNS SETOF text

AS $$
DECLARE
cmd text := '
SELECT name FROM SI
WHERE architect = %L AND (%L IS NULL OR founded < %L::integer)';
BEGIN
RETURN QUERY EXECUTE format(
cmd, ‘city '||city_code, architect, founded, founded
)i
END

$$ LANGUAGE plpgsql;
CREATE FUNCTION

ObpaTHTe BHUMaHUe, 4YTO B 3TOM CJIydae II0JydaeTcsd fBa JUIIHHUX IIPHUBe/leHUs THUIIOB: CHadaJla IlapaMeTp THUIIa integer
TIPUBOAMTCS K CTPOKe, a 3aTeM, Ha 3Talle BBIIIOJTHEHHUsI, CTpOKa 06paTHO IIPUBOJUTCS K integer (B c/Iydae HCII0Ib30BaHU
napaMeTpoB USING Takoro He IIPOMCXO/UT):

=> SELECT * FROM sel_city('msk', 'Bacunuii BaxenoB', 1785); -- po npue3pa umnepaTpuupl B LlapuubiHo

sel_city
MawkoB AoOM
AHcambnb LlapuubiHo
(2 rows)

ITomeITKa Iepegadyy HEKOPPEKTHOI'0 3SHaYEHUA He IIPUBeaeT K YCIIexy:

=> SELECT * FROM sel_city('msk WHERE false
UNION ALL
SELECT usename FROM pg_user
UNION ALL
SELECT name FROM city msk', '');

NOTICE: identifier "city msk WHERE false
UNION ALL
SELECT usename FROM pg user
UNION ALL
SELECT name FROM city msk" will be truncated to "city msk WHERE false
UNION ALL
SELECT usename F"
ERROR: relation "city msk WHERE false
UNION ALL
SELECT usename F" does not exist
LINE 2: SELECT name FROM "city msk WHERE false
QUERY:
SELECT name FROM "city msk WHERE false
UNION ALL
SELECT usename FROM pg user
UNION ALL
SELECT name FROM city msk"
WHERE architect = '' AND (NULL IS NULL OR founded < NULL::integer)
CONTEXT: PL/pgSQL function sel city(text,text,integer) line 7 at RETURN QUERY
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Toru Posygres

[InHamMHJeCcKrie KOMaH/IbI /Iat0T JIOTIOTHUTE/TbHYH0 TUOKOCTh

[To3Bo/IsIFOT POPMHUPOBATh OT/ebHBIE 3alIPOChI [I/Is1 PAa3HBIX
3HaYeHU MapaMeTpOoB C Lje/TbI0 ONTUMU3aL[U1

He nioaxosiT A1t KOPOTKUX, YaCThIX 3allPOCOB

YBemunBaeTCsl CJI0’KHOCTh nogaep KK
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Mpaktuka L Posigras

1. W3menute dyHKIMIO get_catalog Tak, yTobbI 3arpoc
K Mpe/icTaB/eHuo catalog_v opmMupoBasics JUHaMHuueCK1
Y coZiep>KaJjl YC/IOBUSI TOJIBKO Ha Te T0J1si, KOTOpPbIe 3aroHeHbl
Ha ¢opMe MourcKa B «MarasuHe».

Yb6eauTtech, UTO pean3alivs He 10MyCKaeT BO3MOXKHOCTU
BHeZpeHus SQL-koza.

[TpoBepsTe paboTy (GyHKIIMY B TIPUIOKEHUH.

1. CkaxkeM, ecnun Ha popme noucka He 3anosiHeHbl Nonsa «HassaHne KHUMN»
n «ma aBTopa», HO YyCTaHOB/EeH (o1aXOK «ECTb Ha cknage», A0/MKEH ObITb
cthopmmpoBaH Takoun, Hanpumep, 3anpoc:

SELECT ... FROM catalog_v WHERE onhand_qty > 0;

Y4uTtuTe, 4TO MOUCK NpY Takoi peasmsaunn BOBCe He 06sA3aTesibHO byaeT
paboTartb appekTUBHEE, HO NOALEPXKNBATL €r0 COBEPLLUEHHO TOYHO ByaeT
cnoxHee. NMo3ToMy B peasibHOW paboTe He CTOUT nNpuéeraTb K Takomy
npuemy, ecnu Ansa Toro HeT BECKMX OCHOBaHW. Tema ontummnsaymm
3anpocoB paccmarpuaeTca B kypce QPT.



1. dynknus get_catalog

=> CREATE OR REPLACE FUNCTION get_catalog(
author_name text,
book_title text,
in_stock boolean
)
RETURNS TABLE(book_id integer, display_name text, onhand_qty integer)
AS $$
DECLARE
title_cond text := '';
author_cond text := '';

qty_cond text := '';
cmd text;
BEGIN
IF book_title != '' THEN
title_cond := format(

" AND cv.title ILIKE %L', '%'||book_title||'s"
)i

END IF;
IF author_name !'= "' THEN
author_cond := format(
' AND cv.authors ILIKE %L', '%'||author_name]||'%"'
)i
END IF;
IF in_stock THEN
qty_cond := ' AND cv.onhand_qty > 0';
END IF;
cmd := 'SELECT cv.book_id,

cv.display_name,
cv.onhand_qty
FROM  catalog_v cv
WHERE true'
|| title_cond || author_cond || qty_cond || '
ORDER BY display_name';
RAISE NOTICE ‘%', cmd;
RETURN QUERY EXECUTE cmd;
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
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[1pakTuka+ Pos{gres

1. CospgaliTe dhyHKIMIO, KOTOpasi BO3BpalljaeT CTPOKK MaTPUUHOTO
oTyeTa 1o GyHKIUSIM B Oa3ze JaHHBIX.

CTonO1ibl TO/DKHBI COZIepyKaTh UMeHa B/ia/le/bleB (YHKIIUH,
CTPOKU — Ha3BaHUsI CXeM, a sTUelKr — KO/IMUeCTBO (DyHKIIUN
JTaHHOTO BJajie/iblia B JaHHOM CXeMe.

Kak M0yKHO BbI3BaTh TaKyr (DyHKIHIO?

10

1. MpumepHbIN BUA, pesynbTara:

schema total postgres student
information_schema 12 12 0
pg_catalog 2811 2811 0

public 3 0 3

KonmyecTBo cTOMGL0B B 3anpoce 3apaHee He U3BECTHO. MoaTomy
HEe06X0ANMO CKOHCTPYMPOBATL 3anpoc 1 3aTemM AUHAMUYECKN ero
BbIMNO/IHUTL. TEKCT 3anpoca MOXET ObITb TaKNM:

SELECT pronamespace: :regnamespace::text AS schema,
COUNT(*) AS total
, SUM(CASE WHEN proowner
, SUM(CASE WHEN proowner
FROM pg_proc
GROUP BY pronamespace::regnamespace
ORDER BY schema

10 THEN 1 ELSE 0 END) postgres
16384 THEN 1 ELSE 0 END) student

BblieNIeHHbIE CTPOKN — AMHaMUYecKas 4acTb — HEOGX0AUMO
cchopmmpoBaTh AOMNOHUTENbHBIM 3aNPOCOM. Hauano v KoHel, 3anpoca —
cTaTnyeckue.

Ctonbeuy, proowner umeeT Tun oid, Ana nonyyvyeHna UMeHu snagenbla
MOXHO BOCMO/1b30BaTbCA KOHCTPYKLUMEN proowner::regrole::text.



ITosryyeHNe MAaTPUYIHOIO OTYETA

=> CREATE DATABASE plpgsql_dynamic;

CREATE DATABASE

=> \c plpgsql_dynamic

You are now connected to database "plpgsql dynamic" as user "student".
BeriomoraTenbHas QYHKITHS A1 QOPMHUPOBAHUS TeKCTa JUHAMUYeCKOro 3aIpoca:

=> CREATE FUNCTION form_query() RETURNS text
AS $$
DECLARE
query_text text;
columns text := '';
r record;
BEGIN
-- CrtaTuyeckas 4acTb 3anpoca.
-- MepBble gBa cTtonbua: umsA cxembl U obwee KONMYECTBO QYHKUMA B HeW
query_text :=
$querys
SELECT pronamespace: :regnamespace: :text AS schema
, count(*) AS total{{columns}}
FROM pg_proc
GROUP BY pronamespace: :regnamespace
ORDER BY schema
$querys$;

-- [lmHammyeckas 4acTb 3anpoca.
-- MNonyyaem cnucok BnapenbueB QYHKUWIA, ONA Kaxporo — oTpAenbHbiii cTonbew,
FOR r IN SELECT DISTINCT proowner AS owner FROM pg_proc ORDER BY 1

LooP
columns := columns || format(
E'\n , sum(CASE WHEN proowner = %s THEN 1 ELSE 0 END) AS %I',
r.owner,
r.owner::regrole
);
END LOOP;

RETURN replace(query_text, '{{columns}}', columns);
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION
W TOTOBBIM TEKCT 3aIIpoca:
=> SELECT form_query();

form_query

SELECT pronamespace: :regnamespace: :text AS schema
, count(*) AS total
, sum(CASE WHEN proowner = 10 THEN 1 ELSE 0@ END) AS postgres
, sum(CASE WHEN proowner 16384 THEN 1 ELSE 0 END) AS student+

I
+ + + +

FROM pg _proc +
GROUP BY pronamespace::regnamespace +
ORDER BY schema +
(1 row)

Teneps co3gaeM QYHKITHIO yII MAaTPUYHOTO OTYETa!

=> CREATE FUNCTION matrix() RETURNS SETOF record
AS $%
BEGIN
RETURN QUERY EXECUTE form_query();
END
$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

HpOCTOG BLIIIOJTHEHHE 3aIIpoca ITPUBEAET K OIITUOKE, TaK KaK He YKa3aHa CTPYKTypa BOo3BpalljaeMBbIX 3aIIicen:



=> SELECT * FROM matrix();

ERROR: a column definition list is required for functions returning "record"
LINE 1: SELECT * FROM matrix();

B 3TOM COCTOMT Ba’KHO€ OTpaHHUEeHHe Ha HCI0Ib30BaHue GYHKIUEH, BO3BPAIIIAIOI[UX ITPOU3BOIBLHYI0 BEIGOPKY. B MOMeHT
BBI30Ba HEOGXO/MMO 3HATh U YKa3aTh CTPYKTYPY BO3BpaIljaeMOMH 3aIlHCH.

B 06111eM cirydae CTPYKTypa Bo3BpalljaeMo¥ 3alIiCH MOKeT OBITh HEM3BECTHA, HO, IPUMEHUTEIbLHO K HallleMy MaTPUYHOMY
0TYeTY, MO’KHO BBIIIOJIHUTB elIlle O/IMH 3aIIpoc, KOTOPHIH ITOKaXKeT, KaK IIPaBUJILHO BBI3BATh GYHKITHIO matrix.

IToArOoTOBUM TEKCT 3alrpoca:

=> CREATE FUNCTION matrix_call() RETURNS text
AS $$
DECLARE
cmd text;
r record;
BEGIN
cmd := 'SELECT * FROM matrix() AS (
schema text, total bigint';

FOR r IN SELECT DISTINCT proowner AS owner FROM pg_proc ORDER BY 1
LooP

cmd := cmd || format(', %I bigint', r.owner::regrole::text);
END LOOP;
cmd :=cmd || E'\n)"’;

RAISE NOTICE '%', cmd;
RETURN cmd;

END

$$ STABLE LANGUAGE plpgsql;

CREATE FUNCTION

Temeps MBI MOKEM BBI30BOM Mmartix_call ITOJIyIHUTE 3aIIpoc, OTPaKaloIKi CTPYKTYPY MaTPUYHOTO OTUETa, a 3aT€M BBIIIOTHUTE
3TOT 3aIIPOC U IOJIYYUTE OTUET (psql IT03BOJISIET BCE 3TO C/e/IaTh O[JHOM KOMaHI0# \gexec):

=> BEGIN ISOLATION LEVEL REPEATABLE READ;
BEGIN
=> SELECT matrix_call() \gexec

NOTICE: SELECT * FROM matrix() AS (
schema text, total bigint, postgres bigint, student bigint

schema | total | postgres | student
-------------------- s e
information_schema | 11 | 11 | 0
pg_catalog | 3286 | 3286 | 0
public | 3| 0 | 3
(3 rows)
=> COMMIT;

COMMIT

MaTpUYHEIN OTUET KOPPEKTHO GOPMUPYETCSL.

® VpoBeHb H30JAMH Repeatable Read rapaHTHpyeT, 4YTO OTUET CGOPMUPYETCS, Ja’ke eCJIN MeXKAy ABYMs 3allpoCaMU
TOSBUTCS QYHKITHUS Y HOBOTO BJIa/lesIbIla.

® Mo>KHO 65110 6BI ¥ HAIIPSIMYIO BEIIIOJTHUTE 3aIIPOC, BO3BpaljaeMselii ¢yHkirel form_query. Ho 3ajada moryduTs B
KJIMEHTCKOM ITPUJIOXKEHUH CIIMCOK BO3BpalllaeMbIX CTOJIGI[0B BCe paBHO ocTaHeTcs. PyHKIMA matrix_call mokasbsIBaeT, Kak
ee MO>KHO PeIITUTD JOTI0JTHUTEILHBIM 3aIIPOCOM.

EIre ol'H BapUaHT pellleHUs 3aKJII04YaeTcss B TOM, YTOOBI BMeCTO Habopa 3alrcel IIPOU3BOIbHOM CTPYKTYPHI BO3BpaIiaTh Habop
CTPOK C1a60CTPYKTYPHUPOBAHHOTO THIIA (TaKoro, Kak JSON mm XML). ITU THIIBI paccMaTpUBaloTcs B Kypce DEV2.

=> \c postgres

You are now connected to database "postgres" as user "student".
=> DROP DATABASE plpgsql_dynamic;

DROP DATABASE



